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3D graphics technology is developing rapidly and taken lots of concerns in 
recent years, it is the element for virtual reality, real-time simulation, digital 
entertainment and so on. But 3D graphics technology involves many 
professional knowledge and algorithms, which make it very difficult to develop 
a 3D application by 3D API directly. 3D engine wants to provide a clear 
framework through packing the primary operations, developers can work more 
efficiently with the framework. At present, 3D graphics engine technology is 
still very weak in China, most of applications depend on foreign engines, so the 
research of it becomes very significant. A complete 3D engine always contains 
a scene simulating. Generally, scene can be divided into indoor and outdoor 
scene. Outdoor scene mainly refers to nature scene, and the simulation of 
natural scene is one of the most difficult parts in computer graphics.  
The main work of this dissertation is research on key technologies of 3D 
engine and implements a 3D engine. The engine applied in a 3D touring 
system and achieved good success. Research result concentrates on three 
aspects:  
1. Base on software engineering theory, design and implement a GPU-based 
3D engine, which contains scene manager, resource manager, render 
manager, I/O module, math library, and GUI module. It is much more 
convenient to develop 3D applications via the engine.  
2. Further analysis about the principle of GPU rendering pipeline . Optimize 
the management of render state and render batch according to 3D API 
rendering mechanism, which improve the render efficiency.  
3. Implement several classes that are used for nature scene. Including terrain, 
sky and cloud cover, water, grasses, and improve some simulation 
algorithm of those. 
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